‘ DPAI HQC THAI NGUYEN
TRUONG PAI HQC KY THUAT CONG NGHIEP

TRAN QUE SON

NGHIEN CUU, THIET KE THAY THE BQ PIEU KHIEN
MO HINH CANH TAY ROBOT TAI PHONG THi NGHIEM CUA
TRUONG PAI HOC KY THUAT CONG NGHIEP THAI
NGUYEN

LUAN VAN THAC SI KY THUAT
CHUYEN NGANH KY THUAT PIEN TU

Thai Nguyén - 2015
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LOI CAM DOAN

Tén toi 1a: Tran Qué Son

Sinh ngay07 thang05 nam 1986

Hoc vién 16p cao hoc khoa 14-K§ thuat dién tir - Truong dai hoc k¥ thuat
Cong nghi€p Thai Nguyén.

Hién dang cong tac tai Truong dai hoc k¥ thuat Cong nghi¢p Thai Nguyén.

Xin cam doan ludn van “Nghién ciru, thiét ké thay thé bo diéu khién mé
hinh canh tay robot tai phong thi nghiém cua truong PH KTCN” do thay gido
PGS.TS. Nguyén Thanh Ha hudng dan 13 cong trinh nghién ciru cia riéng toi. Tat ca
céc tai liéu tham khao déu c6 ngudn gbc, xuat xir 16 rang.

Tac gia xin cam doan tat ca nhiing ndi dung trong luan vin dang nhu noi
dung trong d& cuong va yéu cau cua thiy gido hudng dan. Néu c6 van dé gi trong
ndi dung cua luan van tac gia xin hoan toan chiu trach nhi€ém véi 1061 cam doan cua

minh.

Thai Nguyén, ngay thang  nam 2015

Hoc vién

Tran Qué Son
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LOI CAM ON

Sau thoi gian nghién ctru, 1am viéc khan trwong va dugce sy hudng dan tan
tinh giup d& cta thiy gido PGS.TS Nguyén Thanh Ha, luan vin véi dé tai “Nghién
civu, thiét ké thay thé bé diéu khién mé hinh canh tay robot tai phong thi
nghiém cua truong DH KTCN” da dugc hoan thanh.

Téc gia xin bay to long biét on sdu sac toi:

Thay gido huéng dan PGS.TS Nguyén Thanh Ha di tan tinh chi dan, giup
do tac gia hoan thanh ludn van.

Thay giaoPGS.TS.Nguyén Duy Cwong — B6 mon K§ thuat dién tir - Khoa
bién tir, clung cac giao vién Truong Pai hoc ky thuat cong nghiép Thai Nguyén va
mot s6 dong nghiép, di quan tim dong vién, giup dd tac gia trong sudt qua trinh hoc
tap dé hoan thanh luan van nay.

Mic du da c6 gang hét strc, song do han ché vé diéu kién thoi gian va kinh
nghiém thuc té ctia ban than con it nén dé tai khong thé tranh khoi thiéu sot. Vi vay,
tac gia mong nhan dugc sy dong gop ¥ kién cua cac thay gido, co gido va cac ban bé
dong nghiép.

To61 xin chan thanh cam on!
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DANH MUC CAC KY HIEU VIET TAT

LFFC: Learning FeedForward Control
MRAS: Model Reference Adaptive System

am: Tham s ciia bé diéu khién thich nghi

bum: Tham s6 ciia bg diéu khién thich nghi

Co: Tham sé cia bo diéu khién thich nghi

du: Tham s6 ciia bg diéu khién thich nghi

. Vecto géc ciia khép ndi

M(): ma tran mé men quan tinh

C(6):mo hinh luc coriolis va quan tinh ly tam
D:hé s6 ma trdn dwong chéo ma sat nhot

S: hé s6 ma tran dwong chéo ma sat Coulomb
G(9): Trong luc

u: mé men xodn ciia khép

I10: Do dai canh tay 1,2

r1o: T9 s6 truyén ciia dong co 1,2

dy2: Ma sat nhot cua 2 khop 1, 2

S12: La ma sat coulomb cua khop 1,2

P21: Thanh phcfn cua ma tran P

Da2: Thanh phan ciia ma trdn P

Ap1: M6 hinh phu thudc vao mo hinh cua khop 1
Ap2: M6 hinh phu thugc vao mo hinh cua khop 2

oa: Tham s6 ciia bg diéu khién thich nghi
ay: Tham s6 ciia bg diéu khién thich nghi
ac: Tham s6 ciia b diéu khién thich nghi
ag: Tham s6 cia bg diéu khién thich nghi

J12: M6 men quan tinh cua 2 khop 1, 2
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LOINOI PAU

Ngay nay, trong cac day chuyén san xuat voi micc do ty dong hoa cao, robot
cong nghiép dong vai tro quan trong trong viéc giam cuong do lao dong cho nguoi
lao dong, ting ning sut va do chinh xé4c gia cdng, giam gia thanh san pham.

Muyc tiéu ung dung cua k¥ thuat Robot trong céng nghiép nham nang cao
nang suat cac day chuyén céng nghé, nang cao chat luong va kha niang canh tranh
cua san pham, déng thoi cai thién diéu kién lao dong. Sy canh tranh hang hoa dit ra
mot van dé thoi su 1a 1am sao dé hé thdng tu dong hoa san xuét phai ¢ tinh linh
hoat nham dap &ng véi su bién dong thuong xuyén cua thj truong hang hda. Robot
cdng nghiép 1a bo phan cau thanh khdng thé thiéu trong hé thong san xuit tu dong
linh hoat do.

Gan nira thé ky c6 mat trong san xuat. Robot cong nghiép da c6 mot lich sir
phét trién hap dan. Ngay nay, Robot cong nghiép duoc (ng dung rong rai ¢ nhiéu
linh vuc san xuat. Piéu d6 xuét phét tir nhitng wu diém co ban caa cac loai Robot da
duoc lua chon va duc két qua bao nhiéu nam &ng dung & nhiéu nudc.O nudce ta
truéc nhitng ndm 1990 hau nhu chua du nhap vé ky thuat Robot. Tir nim 1990
nhiéu co s cdng nghiép da bat dau nhap ngoai nhiéu loai Robot thuc hién céc
nhiém vu riéng nhu théo 1ap dung cu cho cac trung tam CNC, lap rap cac linh kién
dién tir, han vo xe 6 td, xe may va phun phi bé mat ... C6 nhitng noi da bat dau
thiét ké, ché tao va lap rap Robot. C4 thé noi, Robot dang dong mot vai tro hét stc
quan trong trong cong cudc ty dong hda san xust.

Trong linh vuc Robot hién nay, phan co khi (Robot Mechanics), hé thdng
Piéu khién (Robot Control) va hé théng lap trinh (Programming system) duoc coi la
c4c thanh phan doc lap va duoc cac nha san xuat chao ban doc 1ap.

Trén thé gigi n6i chung va & nudc ta néi riéng, trong nhitng nim gan day,
cac hoat dong nghién ctu, phat trién vé Robot van khong nging phat trién va co rat
nhiéu cong trinh nghién dua cac phuong phap dé diéu khién canh tay robot. C6 thé
ké dén ¢ day nhu:

- Nguyén Vin Minh Tri, Lé Van Manh, “Thiét ké bg diéu khién PID bén
viing cho hé thong phi tuyén bdc hai nhiéu dau vao — Nhiéu dau ra va #ng dung
trong diéu khién tay may cdng nghiép”, Tap chi Khoa hoc va Cong nghé, Dai hoc
DPa Ning , s6 4(39).2010.
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- Nguyén Manh Hung, Ngd Thanh Quyén, “Thiét ké bg diéu khién mo mét
dau vao cho canh tay robot”, Tap Chi Dai Hoc Céng Nghiép, s6 9(06).2011.

- Nguyén Manh Hung, Ngd Thanh Quyén, “Piéu khién bdm duéi mang
neural thich nghi cho canh tay robot bao gom déng luc hoc co cdu truyén déng”
Tap Chi Dai Hoc Céng Nghiép, s6 9(06).2011.

- Asgari, Pouya, Zarafshan, Payam ; Moosavian, S.Ali A.“Dynamics
modelling and stable motion control of a Ballbot equipped with a manipulator”,
IEEE Conference Publications - Publication Year: 2013, Page(s): 259 — 264.

- YaoNan Wang, ThanhQuyen Ngo, ThangLong Mai, ChengZhong Wu
“Adaptive Recurrent Wavelet Fuzzy CMAC Tracking Control for De-icing Robot
Manipulator”, Proceedings of World Congress on Engineering and Computer
Science 2012 Vol | WCECS 2012, October 24-26, 2012, San Francisco, USA.

Céc phuong phap nay it nhiéu ciing dd giai quyét duoc nhimg kho khan khi
diéu khién robot nhu hé c6 ciu trdc phi tuyén, tham sé bat dinh, thay doi, anh
huong bdi nhiu...Voi luan vin nay tac gia du dinh s& ap dung thuat toan LFFC
(Leaning Feedforward Control) dgya trén MRAS (Model Reference Adaptive
System) dé diéu khién tay may robto RD5NT vai mong muédn bo diéu khién LFFC
c6 kha ning tu hoc s& giai quyét duoc su anh hudong cua tham sb bat dinh va nhiéu
dén chat luong bam quy dao cua tay may robot, cho phép cai thién hon nita chat
lugng didu khién bam quy dao. Vi vay hoc vién da chon dé tai “Nghién ciru, thiét
ké thay thé bé diéu khién mé hinh cdnh tay robot tai phong thi nghiém ciia
truong PH KTCN” 1a dé tai nghién ciu cho luan van thac sy cia minh, trudc hét
véi muc dich thiét ké duoc bo diéu khién cho 2 trong 5 bac canh tay Robot 5 bac tu
do RD5NT.

M® hinh thi nghiém Canh tay Robot 5 bac tu do, nhén hiéu RD5NT noi riéng
l[a mot mé hinh thi nghiém treong hoc, mé hinh héa mot canh tay Robot 5 bac tu do
kha pho bién trong cac day chuyén san xuat hién nay. M6 hinh Canh tay Robot 5
bac ty do RDSNT c6 5 khép, mdi khép duoc hoat dong bai mét dong co dién mot
chiéu.Sy thanh cong cua phuong phap diéu khién thich nghi bam quy dao cho robot
RDS5NT sir dung thuat todn LFFC dua trén MRAS ky vong mang lai kha nang
chéng nhiéu tét, chat luong bam quy dao dwoc nang cao. Poi tuong cua dé tai l1a
robot RD5NT tai phong thi nghiém cua treong DPH KTCN véi muc tiéu thiét ké bo
diéu khién cho 2 trong 5 bac cia md hinh cénh tay robot tir d6 thay thé cho bo diéu
khién cii, phuc vu cho cdng tac thi nghiém cua nha truong.
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